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Tuesday, February 18, 2014 523aphosphatidylserine (PtdSer) at the PM [1]. Previous studies have shown that
PDK1 homodimerisation is essential for its regulating activity [2].
Our goal is to elucidate the role of PtdIns(3,4,5)P3 and PtdSer in the homodi-
merisation mechanism of PDK1. Measuring Fo¨rster Resonance Energy Trans-
fer (FRET) by Fluorescence Lifetime Imaging Microscopy (FLIM) we have
studied the spatial and temporal distribution of the homodimeric population
of wild-type and point mutants of PDK1 with decreased affinity for
PtdIns(3,4,5)P3 and PtdSer on individual human breast cancer cells (SK-
BR-3) and non-cancerous mouse fibroblasts (NIH-3T3) before and after growth
factor stimulation. Based on the statistical comparison of these populations, we
have established the critical and cooperative role of both phospholipids for the
recruitment of this kinase at the PM and its subsequent regulation through the
intermolecular organisation of homodimers.
1. Lucas N and Cho W (2011) Phosphatidylserine Binding Is Essential for
Plasma Membrane Recruitment and Signaling Function of 3-Phosphoinositide-
dependent Kinase-1. J Biol Chem 286: 41265-41272.
2. Masters TA, Calleja V, Armoogum DA et al (2010) Regulation of
3-Phosphoinositide-Dependent Protein Kinase 1 Activity by Homodimeriza-
tion in Live Cells. Science Signaling 3(145): ra78.
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Approximately 20% of breast cancers (BC) are characterized by the gene
amplification and overexpression of HER2, a member of the ErbB/HER recep-
tor family. While targeted therapies against HER2 effectively delay disease
progression in this BC subtype, details of how overexpressed HER2s drive
these tumors to malignancy are still unclear. To better understand this process,
we investigated cellular responses to HER2 overexpression in individual live
cells. We developed novel single receptor diffusion analyses to probe the
spatial distribution of HER2s and determine their activation status by their
diffusivity. Surprisingly, we found that HER2 overexpression induced defor-
mation of basal cell membranes, which depended only on the HER2 density,
regardless of the receptor signaling activity. Moreover, this membrane defor-
mation lowered the focal adhesion coverage on the cell surface, which reduced
cell adhesion and increased cell motility. These findings suggest that there is a
signaling-independent role of HER2 overexpression in disease progression of
HER2 positive BCs.
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Glioblastoma multiforme (GBM) is the most clinically aggressive primary
brain tumor and is characterized by diffuse infiltration of glioma cells into brain
parenchyma, which is rich in the glycosaminoglycan hyaluronic acid (HA). The
extracellular matrix of GBM tumors is associated with aberrant HA secretion,
overexpression of the HA receptor CD44, and tissue stiffening. Here we
combine matrix engineering and genetic manipulation of GBM tumor cells
to determine the role of HA/CD44 adhesion in the outputs of cell adhesion,
migration, and invasion. We show that HA/CD44 adhesion contributes to the
mechanosensing and invasive motility of GBM tumor cells, both intrinsically
and in the context of RGD/integrin adhesion. We also find that three-
dimensional cell invasion is maximized in an HA-rich environment, but
reduction of CD44-based adhesion or addition of integrin-adhesive peptides
to the matrix suppresses invasion. While comparatively much is known about
cell-matrix mechanosensing through integrins and the role it may play in tumor
progression, our findings reveal a previously under-appreciated role of CD44
and possibly other HA-specific receptors in this process. These findings have
broad implications for the field’s fundamental understanding of how cancer
cells interact with the tumor microenvironment and suggest new therapeutic
strategies.
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HER3 (or ErbB3) is a member of the human epidermal growth factor receptor
(HER/EGFR) family of receptor tyrosine kinases. HER3 carries inactivating
mutations in its kinase domain and therefore is denoted as a pseudokinase.
Despite lacking catalytic activity, the pseudokinase domain of HER3 playsan important role in activating EGFR and HER2 kinases, resulting in potent
downstream signaling. Recent advancements in cancer research identify
HER3 as an important therapeutic target in breast, lung, gastric, ovarian and
colorectal cancers, but due to HER3’s pseudokinase status, its inhibition re-
mains a major challenge. Our past work demonstrated that the pseudokinase
domain of HER3 tightly binds ATP. This finding suggested an exciting oppor-
tunity - it might be possible to regulate HER3 signaling through modulation of
its nucleotide-binding pocket. However, due to lack of available compounds,
this idea was left untested. Here we are reporting that the allosteric activator
function of HER3 can be modulated through this site via the ATP-
competitive inhibitor bosutinib. We present a first structure of the HER3 pseu-
dokinase domain with an inhibitor, bosutinib, bound in the nucleotide-binding
site. To our knowledge, this is the first structure of any pseudokinase bound to
an inhibitor. We then perform in vitro assays to show for the first time that
HER3 function can be modulated through small molecule binding to the
nucleotide-binding pocket. Although we show that bosutinib has the opposite
effect from what is desired in cancer therapies, our study provides the proof
of principle for small molecule regulation of the HER3 function. This finding
opens an exciting direction for the generation of a new class of HER3-specific
therapeutics that directly target the pseudokinase domain.
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Trastuzumab is the most commonly used humanized monoclonal antibody for
specific therapy of breast cancer. Even though its clinical introduction was a
breakthrough, a large fraction of the treated tumors are or become resistant.
It is well known that receptor internalization and recycling are crucial
for ErbB2 mediated signal transduction. Accordingly, inhibition of its mole-
cular machinery could provide alternatives for tumor treatment. Vacuolar
Hþ-ATPase (V-ATPase) is involved in the regulation of endocytotic/recycling
pathways. Archazolid-B was described as a potent V-ATPase inhibitor, which
induces apoptosis and impairs migration of tumor cells. Based on these obser-
vations we investigated the effect of Archazolid on trastuzumab-resistant Jimt-
1 cells in vitro and in vivo. 10nM of Archazolid caused decreased membrane
ErbB2 expression, which was accompanied by the reduced relative phosphor-
ylation on Y1248 and intracellular accumulation of the receptors. As an in vivo
model, SCID mice were transplanted with Jimt-1 xenografts and treated with
Archazolid. Following administration of the V-ATPase inhibitor there was a
significant decrease in tumor growth compared to control tumors. Confocal
microscopic images of tumor sections showed heterogeneous distribution of
the proliferation marker Ki67 positivity. Tumor areas with low Ki67 nuclear
expression showed intracellular accumulation of ErbB2 molecules similarly
to the in vitro experiments, compared to high Ki67 expressing areas with prom-
inent membrane ErbB2 expression. This heterogeneity might be due to diverse
tumor-vascularization. Our results demonstrate that Archazolid can be used for
in vitro and in vivo tumor growth inhibition based on its interference with
ErbB2 recycling.
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Parkinson’s disease (PD) is a neurodegenerative disorder due to reduced dopa-
mine (DA) in the striatum and loss of DA neurons in the substantia nigra pars
compacta. Embryonic stem cells (ESCs) are an optimal source for cell therapy
for PD.We recently developed a fast (one-week) protocol using small molecules
that effectively induces human ESCs to become primitive neural stem cells
(pNSCs), which are then differentiated into DA-like neurons in vitro. As pNSCs
are infinitely expandable, this approach offers a strategy to readily generate DA
neurons on a large scale. But whether these pNSC-differentiated DA (pNSC-
DA) neurons can functionally integrate into the damaged brain is unknown.
524a Tuesday, February 18, 2014Here, we transplanted pNSC-DA neurons into 6-hydroxydopamine-induced rat
models of PD and monitored their behavior for 16 weeks. In striatum in vivo, we
first determined that the grafted pNSC-DA neurons secreted DA(using HPLC
with a 200-mm microdialysis probe at a sampling rate of 0.002 Hz); then we
recorded DA release by electrochemical amperometry (using a 7-mm carbon-
fiber electrode at a sampling rate of 1000 Hz), showing that the grafted pNSC-
DA neurons significantly rescued DA release in slices (7%) and in vivo (16%).
Furthermore, the transplanted cells survived for at least 16 weeks and dramati-
cally rescued the apomorphine-induced asymmetric rotation behavior in PD
rats. Thus, we draw the conclusion that transplanted pNSC-DA neurons can
functionally integrate into the brain and partially relieve Parkinsonian symptoms
in rats. Our work provides direct evidence for a therapeutic role of pNSC-DA
neurons in treating Parkinsonian syndrome.
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Membrane fission is a fundamental process required for endocytosis, mem-
brane trafficking, enveloped virus budding, phagocytosis, cell division and
sporulation. Despite the diversity of fission reactions, there are only two fission
machineries known in eukaryotes (dynamin and ESCRT-III), and none in
bacteria. We describe FisB, a protein that mediates membrane fission during
sporulation in the rod-shaped bacterium B. subtilis. Upon starvation, B. subtilis
divides asymmetrically, producing a large mother cell and a small forespore.
The mother cell then engulfs the forespore. Like in phagocytosis or endocy-
tosis, engulfment ends with a fission event that releases the forespore into
the mother cell cytoplasm.
FisB, a 254 amino acid long protein, conserved among spore-forming bacteria,
is expressed in the mother cell after asymmetric division. It possesses a short
cytoplasmic N-terminus, one predicted transmembrane domain, and a large
extracytoplasmic portion. Fluorescently tagged FisB forms dynamic foci in
the mother cell membrane, mainly around the forespore. Foci are captured
and immobilized at the pole where fission occurs shortly afterwards. In FisB
knock-out cells, engulfment proceeds normally, but the fission step is severely
impaired. Removing the sole dynamin analog does not have any effect, and B.
subtilis does not have an ESCRT III homolog.
FisB reconstituted into artificial liposomes efficiently mediates membrane
mixing only in the presence of cardiolipin (CL), whose levels increase from
1-2% during vegetative growth to 5-6% during sporulation. Binding of the
extracytoplasmic domain to CL was confirmed directly in a flotation assay.
Furthermore, CL is located to the poles, presumably into rafts that prefer nega-
tively curved regions. Thus, we hypothesize that the dynamics of FisB and that
of CL are intimately coupled.
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Endophilin is a homodimeric endocytic accessory protein which functions as a
membrane curvature sensor, and as a membrane curvature generator, and mem-
brane binding of this proteinthe recruitment of additional endocytic accessory
proteins. However, the mechanism by which endophilin dimerizes has re-
mained unclear. In this study, we employ the Forster resonance energy transfer
technique to characterize the thermodynamic and kinetic information of endo-
philin dimerization/dissociation in solution. Large temperature dependence of
dimerization affinity and dimer dissociation kinetics are revealed for the endo-
philin N-BAR domain, reporting dimerization affinity ranges from low nano-
molar to sub-nanomolar and an activation enthalpy of 66 kcal/mol for the
dimer dissociation reaction. We discuss the contributions of various interfacial
molecular interactions to the stability of endophilin N-BAR dimers. Further-
more, to elucidate the role of the SH3 domain in the dimerization of
full-length endophilin, we monitor the dissociation kinetics of full-length endo-
philin A1 and its truncated isoforms. Mutants without H0 helix or SH3 domain
show significantly faster dissociation kinetics relative to full-length endophilin
A1. This observation indicates the presence of an intra-dimer, inter-monomer
cross-interaction of H0 helix and SH3 domain from different subunits of the
same homodimer. This interaction likely results in even higher dimerization
affinity of full-length endophilin relative to the BAR domain.2654-Pos Board B346
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Synaptic Vesicle (SV) endocytosis is responsible for generating synaptic vesi-
cles at the presynaptic terminals. To sustain high-frequency brain activities,
endocytosis must act rapidly to regenerate SVs, which prevents vesicles from
depletion. Endophilin is a synaptic protein that plays critical role in promoting
SV endocytosis. Endophilin contains a Bin-Amphiphysin-Rvs (BAR) domain
that has been shown to bend flat membranes into highly curved tubules in vitro.
Our recent findings demonstrate that the membrane-bending activity is required
for endophilin’s function in vivo. Here, we perform biophysical analyses to
investigate molecular mechanisms for endophilin to generate membrane curva-
ture. Our preliminary results show that the endophilin BAR domain is an active
membrane bender instead of a passive sensor. These results will help us to
understand how endophilin acts to support SV endocytosis in neurons.
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Sulfo-cerebrosides (SCB) are glycosphingolipids found in high concentrations
in the central nervous system (CNS), particularly in myelin where they play an
important structural role. In addition, these lipids play an important role in
various biological processes such as establishing a connection between the
neuronal axon and myelin, and regulating cell growth and neuronal
plasticity. Moreover, recent in-vitro studies from our group have shown that
astrocytes avidly endocyte liposomes containing SCB without inducing a
pro-inflammatory response. This indicates that astrocytes are involved in the
homeostasis of the SCB in the CNS. In this work, we explore the specificity
of the process of endocytosis of liposomes containing SCB, using an astrocy-
toma cell line as a model. Our hypothesis is that this process is receptor-
mediated and not due to an electrostatic interaction with the cell surface. We
show that (PG enriched) negatively charged liposomes do enhance endocytosis,
but at a significantly lower level compared to SCB. We also show that specific
uptake can be inhibited by screening the surface with polyethylene glycol.
Additionally, we show through the use of endocytotic inhibitors that the SCB
endocytotic route is a clatherin dependent route, which differs from non-
specific liposome uptake routes. In these experiments, cells were cultured
with liposomes labeled with the membrane fluorescent probe (Texas Red) to
measure internalization, and a liposome content marker (calcein) to measure
release. Measurements were carried out by flow cytometry and the results
confirmed by fluorescence microscopy. Since low density lipoproteins (LDL)
have been suggested to participate in SCB transport, we propose that the endo-
cytotic pathway involves the LDL receptor (LDLr). Preliminary results show
that SCB endocytosis is inhibited by LDLr specific antibodies.
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Lipid droplets are stores of neutral lipids for membrane regeneration and
energy synthesis. They have recently been implicated in diseases such as dia-
betes, obesity, atherosclerosis, and even virus proliferation. They form as glob-
ules within organellar membranes and may even bud off, taking the outer leaflet
of the membrane with them. Several models of this process have been pro-
posed, but the formation and budding of these droplets is poorly understood
at the molecular level. We have developed molecular simulation techniques
that enable us to study such structures. Our simulations provide a molecular
view of lipid droplet formation and allow us to propose a mechanism for the
budding of lipid droplets and similar organelles. We also discuss the extension
of our work to droplets containing synthesized substances such as biofuels and
rubber.
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